Release of nucleosomes from nuclei by bleomycin-induced DNA strand scission.
Mononucleosomes were released from both isolated mammalian (hog thyroid) and protozoan (Tetrahymena) nuclei by the bleomycin-induced DNA-strand breaking reaction. Trout sperm nuclei, on the other hand, were protected from the bleomycin-mediated DNA degradation. The mononucleosomes released from the bleomycin-treated nuclei contained the core histones H2A, H2B, H3, and H4; while HMG1 and HMG2 proteins, in addition to the core histones, were detected in the mononucleosomes obtained by micrococcal nuclease digestion of nuclei. HMGs, but not H1 histone, were dissociated into the supernatant by cleavage of chromatin DNA with bleomycin, whereas both HMGs and H1 were found in that fraction by digestion of nuclei with micrococcal nuclease. HMG1 and HMG2 were exclusively dissociated from chromatin with 1 mM bleomycin under the solvent condition where the DNA strand-breaking activity of the drug is repressed. These observations suggest the possibility that bleomycin preferentially binds to linker DNA regions not occupied by H1 histone in chromatin and exclusively dissociates HMG proteins and breaks the DNA strand. The results of the effects on bleomycin-induced DNA cleavage of nuclei of various drugs including polyamines, chelating agents, intercalating antibiotics such as mitomycin C or adriamycin, and radical scavengers are also presented.